Metabolic and physiological response of the rabbit to continuous and intermittent treadmill exercise.
Our knowledge of the effects of exercise on the heart is limited by the predominant use of rats as an animal model. The rabbit has many advantages over the rat as an animal model to study. However, little work has characterized its capacity to exercise. The purposes of the present study were to determine if the rabbit could (i) learn to run on a motor-driven treadmill at relatively high speeds using different exercise protocols, and (ii) characterize the various physiological and metabolic responses of the rabbit to acute bouts of exercise. We found that female New Zealand white rabbits had the capacity to run continuously on the treadmill for up to 21 min at 20 m/min until exhausted. Continuous, endurance-type exercise resulted in significant elevations in body temperature, heart rate, and plasma lactate levels. Plasma triglyceride concentration decreased as a function of this type of running whereas plasma glucose levels were unchanged. Twenty-four hours after a bout of running, plasma creatine phosphokinase activity was significantly elevated. The rabbits also had the capacity to learn to run using an intermittent, higher speed protocol. These physically untrained animals could achieve speeds of up to 70 m/min for 10 bouts of 15 s run/30 s rest. Their metabolic and physiological responses to this protocol were similar to those of continuous running with the following exceptions. The decrease in plasma triglyceride was less marked and the increase in plasma lactate was greater after intermittent exercise. Glycogen content of the rabbit vastus lateralis muscle was also significantly depleted after exhaustive, intermittent exercise.(ABSTRACT TRUNCATED AT 250 WORDS)